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G Stream Gage
. Bridge Locations
U Unlined Channel
C Concrete
G Grouted Stone
G/C Side Slope/Bottom
L Levee

E Earth Berm

Significant Features

River Miles
RM)

Remarks

Santa Ana River above Seven Oaks Dam

)

Located on right bridge abutment of the
Southern California Edison bridge
crissing, just u/s of Alder Creek
confluence

Santa Ana River near Mentone

In San Bernardino County, on right bank
near mouth of canyon, 1.6 miles w/s from
Mill Creek, 3.2 miles, NE of Mentone, 16
miles d/s from Big Bear Lake.

Redlands Municipal Airport

0.5

This distance is relative to Seven Oaks
Dam.

Norton Airforce Base

44

This distance is relative to Seven Qaks
Dam.

> > D> @

Flabob Airport

18.4

This distance is relative to Seven Qaks
Dam.
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Confluence

Q

(=)

<

REACH 2 >
(2Miles) S|« REACH 3 (12.7 miles)——3

3
Notes:

1. The maximum controlled discharge from Seven Oaks Dam outlet works is 8,000 cfs. The 100-year
discharge at Seven Oaks Dam is 5,500 cfs.

Seven Qaks Dam Outlet

27.71

2. Discharge values shown in the channel configuration are based on the post project 100-year
flood plain and floodway delineation for the upper Santa Ana River. This information is contained
in a report entitled, Feature Design memorandum No.2, Seven Oaks Dam, Floodway Delineation,
dated August 1991. The discharges shown can be contained within the channel limits.

3. The delineated floodway (for the specified discharges above) is exceeded at 3 major parts of Reach
3: 1) AT&SF Railroad Bridge, 2) State Route 30 and Orange Street, and 3) Church Street extension.
The 100-year discharge is fully contained within the delineated floodway channel for Reaches 1 and 2.
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Legend G Santa Ana River at Prado 312 Telemetry 052 PRAO
7~ Dam é Green River Golf Course, Mobile Homes 20.4-27.2
A Featherly Park 25.7-242
<> Recharge Basin A Horseshoe Bend 23.6 Orchards, Savi and Bryant Levees
@)  Stream Gage & | Santa Ana River at Imperial 19.9
; ] - All Flood discharges less than 2200 cfs
UCl.lannel inmed Q Santa Ana River Spreading Grounds 19.8-13.8 flows into the Santa Ana River
RRip Rap Side Slopes & | Carbon Canyon Diversion Channel 16.1 Flows exceeding 2200 cfs will split at
CConcrete G Santa Ana River at Ball Road 142 Miller Retarding Basin
GGrouted Stone . .
. A Anaheim Stadium 12.8 Flows Regulated by Santiago Dam and
G/Gide Slope/Bottom A Riverview Golf Course 11.9-9.9 Villa
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SSoft Bottom G Santiago Creeck at Santa Ana 10.4
G Santa Ana River at Fifth Street 8.7 Telemetry 011 SARS

Imperial Highway

Notes:

1. Schematic of the channel is not to scale.

2. Channel Capacities shown above are based on the design Q specified
within the Phase II GDM, Vol 3, dated August 1988.
3. Design disharge values are in cubic feet per second.
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Note:

These curves were generated by the Los Angeles District Corps of Engineers,
Economics Section through their annual flood damages program HEC-EAD.
Models were generated for the Seven Oaks Dam economic study based on 2001
and 2099 dollars. This study was recently updated to reflect 2002 dollars.
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2002 DOLLARS
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Note:

These curves were generated by the Los Angeles District Corps of Engineers,
Economics Section through their annual flood damages program HEC-EAD.
Models were generated for the Seven Oaks Dam economic study based on 2001
and 2099 dollars. This study was recently updated to reflect 2002 dollars.
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DAMAGE vs. DISCHARGE
2099 DOLLARS

(SEVEN OAKS DAM IN CONJUNCTION
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Heart Bar gage is not equipped with telemetry.)
COE Precipitation Gage with ALERT Telemetry

USGS Stream and Precipitation Gage
COE Stream Gage

GAGING STATIONS IN
SEVEN OAKS BASIN

Water Level Gage at Seven Oaks Dam
COE Repeater
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Consolidated Rock - Areas conducive to higher surface runoff.

Subunit Boundaries - Inland Santa Ana Basin consists of 5 Basic Fixed Sites for Water Quality

Sampling. Coastal Santa Ana Basin consists of 2 Intensive Fixed Sites.

Basic Fixed Site - Sampled by the USGS for the analysis of major irons, nutrients, dissolved organic carbon,

suspended organic carbon, and suspended sediment.
Intensive Fixed Site - Sampled for Water Quality like the Basic Fixed Sites, and also analyzed for volatile orgainc compounds and pesticides.

SANTA ANA RIVER BASIN, CALIFORNIA
WATER CONTROL MANUAL

USGS WATER QUALITY
MONITORING STATIONS
BASIC-FIXED SITES

U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

PLATE 5-02



Table 2. RECOMMENDED MAXIMUM
Table 1. MINIMUM AND MAXIMUM GATE RATE OF RELEASE CHANGE MDL - Minimum Discharee Line
g
OPENING REQUIREMENTS LF - Low Flow Gate
GATE TYPE MINIMUM MAXIMUM DISCHARGE | TOINCREASE FLOW | TODECREASEFLOW | RQ . Regulation Outlet Gates (Main Gates)
GATE OPENING| GATE OPENING 0 -200 NO RESTRICTION NO RESTRICTION MDLE - Minimum Discharge Line Extension *
(FEET) (FEET)
REGULATION OUTLET (R.O.) UPTO 500 * During the dry months, the MDLE will usually be used
75 6.8 250 CFS/HOUR 250 CFS/HOUR to bypass the plunge pool. The MDLE is controlled by
5 2.8 500 - 4,000 500 CFS/HOUR 500 CFS/HOUR a 30-inch ball valve. This ball valve cannot be used to
LOWFLOW (L.F.) regulate flows and must be either in a fully open or fully
4,000 -8,000 1000 CFS/HOUR 1000 CFS/HOUR closed position.
REQUIRED Storage values shown were acquired from year 1999 survey data.
DESIRED SLUICE
GATES GATE
TO USE POSITION ** 2610 ft, NGVD ;74,609 ac-ft
RISING: OPEN *
| FalLnGiopEN* SPILLWAY SURCHARGE 2585 ft, NGVD
MDL. LF, RO T Y /T (See Note 6 forreleaserate) — — — — — — — — — — —— 2580 ft., NGVD /47,969 ac-ft
PRADO RISING:
NPT R MAIN FLOOD CONTROL POOL
FALLING: OPEN * (See Note 5)
PRADO FALLING: Prado Rising: Q =500 cfs
LF,RO Prado Falling: Q = up to 7,000 cfs 2299 ft., NGVD 17,244 ac-ft
SEVEN OAKS =
SEVEN OAKS : MAIN TRASH RACK POOL
OPEN (See Note 4)
IS:?I]‘EINN%AKS Seven Qaks Rising: Q = 50 cfs
MDL, LF, RO Seven Oaks Falling: Q = up to 2000 cfs 2265 ft.. NGVD 10,944 ac-ft
INTERMEDIATE POOL
MDL & LF OPEN (See Note 3 )
QO =up to 500 cfs
2200 ft., NGVD 2,966 ac-fi
(Will be incrementally increased throughout the life
Oncgfel\?vaNm fevel DEBRIS PO()L (See Note 2) of the project. See Debris Pool Adjustments below)
bri pool levation, Flood Season: Q =3 cfs
cbris pool elevation, o
MDL & LF opencd.nd hould Non-Flood Season: Q = Inflow + 10 to 20 cfs
remain open throughout
the flood season
(ot o Scton 7055 2120.24 ft., NGVD 18 ac-fi
(Will be incrementally increased throughout the life
CLOSED SEDMNT POOL of the project. See Debris Pool Adjustments below)
MDL L (See Note 1) 2100 ft., NGVD 0 aefi

* May be closed if necessary. Prior to
closure during high flows, however, the
LF and RO gates must be temporarily

closed to avoid the possibility of

damaging the sluice gate.

** Refer to Section 7-06.b. for procedures in

operating the sluice gate.

(For detailed drawings of the outlet works features, see Plates 2-06 to 2-24 of this document)

DEBRIS POOL ADJUSTMENTS:

- The maximum allowance for Debris Pool storage is about 3,000 ac-ft. The minimum required Debris Pool

storage by the end of project life is about 800 ac-ft.

- As sediments accumulate and additional stop logs are placed within the multilevel withdrawal structure,
the top of sediment pool will rise and the debris pool storage will diminish.

- When it is suspected that the debris pool storage is approaching the minimum of 800 ac-ft, the reservoir
should be re-surveyed and the top of debris pool elevation raised to re-establish the 3,000 ac-ft of debris pool

storage.

- Continue raising the top of debris pool elevation over project life until the top of debris pool reaches the

final elevation of 2300 ft, NGVD.

NOTES:

1. SEDIMENT POOL:

- Additional stop logs are installed as necessary prior to each flood
season. Sediment pool elevation may vary in any given year.
Additional stop logs may be installed during the flood season, if
necessary. When reservoir water surface elevation is within this pool,
releases are generally made through the MDLE.

2. DEBRIS POOL:
- Prior to using LF and or RO gates sluice gate needs to be opened.
See Section 7-06.b. of this document for procedures.

3. INTERMEDIATE POOL:
- Maximum combined capacity of LF and MDL in this
elevation range is 500 cfs.

- May delay releases and modify release rates if hydrologic conditions
warrant to support mitigation and enhancement plans.

4. MAIN TRASH RACK POOL:
- During Rising Stages: Release 50 cfs through the MDL only.

- During Falling Stages: Release theoretical maximum
safe rates. The theoretical maximum Q’s at different
elevation ranges are:

- @2265 ft, NGVD - Q = 500 cfs
- @2269 ft, NGVD - Q = 1,000 ofs
- @2273 ft, NGVD - Q = 1,500 ofs
- @2299 ft, NGVD -—- Q = 2,000 cfs

- Note that the rates shown can be adjusted depending upon
the amount of trash observed, the proximity of the next storm,
the time required to clean the trash racks, and operation

of the dam.

- May delay releases and modify release rates if hydrologic conditions
warrant to support mitigation and enhancement plans.

- See Table 1 for max & min allowable gate openings.
5. MAIN POOL:

- During Falling Stages: The Q’s at different elevation
ranges are:

- @2299 ft, NGVD ---- Q = 2,000 cfs
- @2300 ft, NGVD ---- Q = 2,030 cfs
- @2400 ft, NGVD ---- Q = 4,340 cfs
- @2500 ft, NGVD ---- Q = 6,560 cfs
- @2580 ft, NGVD ---- Q = 7,000 cfs

- May delay releases and modify release rates if hydrologic conditions
warrant to support mitigation and enhancement plans.

- See Table 1 for max & min allowable gate openings.

6. SPILLWAY SURCHARGE:

- During Rising Stages below el 2585 ft, NGVD, maintain a combined
release total of 7,000 cfs. Above el. 2585 ft, NGVD, all gates shall be
closed.

- During Falling Stages: Gates may be adjusted to maintain the
resulting maximum spillway flow for quicker evacuation of the
remaining surcharge pool.

7. OPERATIONAL CONSIDERATIONS:
- For all release adjustments, see Tables 1 and 2.

- Scheduled releases will be curtailed, if necessary, in order to assure
the safe operation of the dam (i.e., exceedance of downstream channel
capacity, or any other emergencies.

- All release ranges shown can be cut or increased, as necessary, in
order to allow safety inspection for inspection or for maintenance
purposes.

- Instrumentation Testing Program: Collection of data to verify the
dam’s performance may be done if the opportunity exists.

SEVEN OAKS DAM
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(Note: Revise Plate every time debris pool elevation is increased
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TOP OF DAM

EL 2610

1,067 ac EL 2604.7

SPILLWAY SURCHARGE

21,208 ac-ft 802 ac EL 2580

MAIN FLOOD CONTROL POOL
130,725 ac-ft

208 ac EL 2299
MAIN TRASH RACK POOL
6,300 ac-ft 164 ac EL 2265
INTERMEDIATE POOL
7,978 ac-ft
79 ac EL 2200
DEBRIS POOL
2,948 ac-ft 3 ac EL 2120.24 (Also the current Top of Stop Logs) *
SEDIMENT POOL
18 ac-ft EL 2100 (Invert at Intake Structure)
SEVEN OAKS DAM
SANTA ANA RIVER BASIN, CALIFORNIA
WATER CONTROL MANUAL
Notes: SEVEN OAKS DAM
STORAGE ALLOCATION

1. Storage and Area values based on year 1999 survey DIAGRAM

2. The top of sediment pool is determined by the current top of stop logs elevation. Additional stop logs will be placed

as additional sediment accumulates over the life of the project.
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SEVEN OAKS

GATE RATING
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REQUIREMENTS
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MULTI-LEVEL
WITHDRAWAL SYSTEM
LOW FLOW GATE RATING
CURVES
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POOL ELEVATION
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1. The top of dam elevation is at 2610 ft, NGVD
2. Refer to Plate 2-25 for details of the spillway.
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SPILLWAY RATING CURVE
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WATER SURFACE ELEVATION IN FEET

INFLOW IN THOUSAND CFS
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Precipitation (in)

Flow (cfs x 1000)
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EXCEEDANCE FREQUENCY PER HUNDRED YEARS SPILLWAY CREST ELEVATION AT 2580 FT.
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